Effect of PEGylation on the diffusion and stability of chitosan-DNA polyplexes in collagen gels.
Diffusion through the extracellular matrix (ECM) is a critical step for the delivery of nanoparticles and genes. Gene delivery requires a carrier that protects the nucleic acid from degradation and facilitates transport. Chitosan is a promising carrier. To increase the circulation time, PEGylation of the carrier is performed. However, the effect of PEGylation on the transport and stability of gene delivery systems in the ECM has only been studied in solutions containing ECM components. We used polymerized collagen and collagen-hyaluronic acid (HA) gels to study the effects of PEGylation on the diffusion and stability of chitosan-DNA polyplexes. We found that PEGylation of the polyplexes was required for diffusion to occur, and PEGylation increased the dissociation between DNA and chitosan to some extent. The presence of HA had a contradictory role: it decreased the penetration depth of PEGylated polyplexes into the gels and increased the diffusion of the polyplexes being mixed into the gels.